Area mining. A method of surface mining in lands of Contour mining. The general term for surface mining relatively gentle slopes and flat-lying bedrocks or in steep terrain, in which overburden is removed mineral deposits through the digging of a succession and the mineral or rock is mined by cutting into a of contiguous parallel pits. In a given pit or cut, sloping land surface and then "following" the minoverburden removed is cast (placed) in the minederal or bedrock along a hillside with continuous out cut immediately adjacent.
GLOSSARY OF SELECTED . TERMS
[These definitions of terms are generalised. Co nsequently, the definitions will probably not conform in detail to the "official" definitions of a State. Nor will one State's definitions-official or as used informally-necessarily equate with those of another State]
Area mining. A method of surface mining in lands of Contour mining. The general term for surface mining relatively gentle slopes and flat-lying bedrocks or in steep terrain, in which overburden is removed mineral deposits through the digging of a succession and the mineral or rock is mined by cutting into a of contiguous parallel pits. In a given pit or cut, sloping land surface and then "following" the minoverburden removed is cast (placed) in the minederal or bedrock along a hillside with continuous out cut immediately adjacent.
excavations being made at approximately the same Auger mining. The process of extracting coal at a cutface elevation. or highwall by drilling holes laterally into an ex-Cutface. An unmined steep side of a pit, mine cut, or posed coalbed with a large-diameter auger type bit quarry. that delivers coal at the point of entry as the bit Highwall.
(1) The unexcavated face of exposed overadvances into the wall or face.
burden and bedrock in a surface mine; (2) The Backfill and grade. To place soil, overburden, or waste face or bank on the uphill side of a contour mine. rock into a surface mine excavation and level or Last cut. In area mining, the last linear excavation made shape this fill material to a desired surface conas a result of which a highwall remains. figuration.
Original contour. The pre-mining surface configuration Bench. (1) The surface of an excavated area at some of the land, not necessarily the pre-mining elevation. point between the material being mined and the Overburden. Soil, rock, and other materials which overlie original surface of the ground on which equipment mineral deposits and are removed in surface mining. can move or operate; (2) A working road or base Reclamation. The process of converting mined land to below a highwall as in contour mining for coal.
its former or other productive uses. (Modified from Box cut. A rectangular excavation made at the initiaBituminous Coal Research, Inc., 1974 .) tion of a surface mine by removing the overburden Spoil. Overburden or mineral waste excavated and refrom bedrock so that essentially vertical walls result.
deposited in surface mining.
;poll ridge. A series of contiguous piles of spoil deposited adjacent and roughly parallel to the mine excavation. Spoil peak. The highest point of an individual spoil pile. Strike-off. To reduce the height and slope of spoil piles by mechanically truncating the peaks and smoothing out narrow ridges, generally with a motor grader or dozer. Subsoil. The B soil horizon or profile, or, in soils with weak profile development, the soil below the surface soil in which roots normally grow. (Modified from Bituminous Coal Research, Inc., 1974.) Substitute lands. Lands previously mined that are reclaimed in lieu of the reclamation of lands at the active or planned mine site. Survival standards. Standards to measure the effectiveness of the revegetation phase of reclamation by the extent to which seeded or planted species become capable of self-regenerative growth (usually measured by percent of area having specific types of growing plants and the sizes of plant-devoid areas).
Terraced. Land that is cut or gracien into a succession of gently sloping benches and steep inclines. Terrace types:
(a) Absorptive-a ridge type of terrace used primarily for moisture conservation ;
(b) Bench-a horizontal or gently sloping terrace approximately on the contour, having a steep drop to the slope below ;
(c) drainage-a broad channel-type terrace used primarily to conduct water from the area at a low velocity ; adapted to less absorptive soil and regions of high rainfall. (Modified from Bituminous Coal Research, Inc., 1974.) Topsoil. The surface portion of the soil profile or overburden, which may be darkened by organic material ; usually the most suitable medium for plant growth.
Toxic material. Any substance present in sufficient concentration or amount to injure plant or animal life.
INTRODUCTION
Reclamation of surface mined lands in the United States is a topic of considerable interest to environmentalists, resource developers, energy suppliers, and ultimately, every citizen who enjoys the fuel, metals, chemicals, building materials, and increased agricultural productivity that result from such mining activities. In 1975 the Geological Survey, through the Department of the Interior Resource and Land Investigations program, interviewed agencies in the 50 States, in order to determine the existence, status, and general content of State regulatory programs which address the statutory objectives of reclamation of surface mined lands for long-term beneficial land use. Because of the increased interest during 1975 in energy and other resources within the United States, this report should be of interest and utility to land and resource planners, as well as to the 1 U.S. Geological Survey, Reston, Virginia. 2 Argonne National Laboratory, Argonne, Illinois. administrators, technicians, and elected officials who are involved in decisions relating to resource development requiring surface mining and the subsequent reclamation of mined areas.
The number of State programs designed specifically for mined-area reclamation has increased from one in 1939, with the initial action of West Virginia, to 38 States in 1975. Thirty-two of the State programs became effective during 1970-75. In several of the remaining 12 States, draft legislation abounds and all 50 States are likely to have programs by 1980.
If present legislative and administrative trends continue, mined-area programs of States will appear largely as separate responses to individually perceived needs. As this report will show, however, most of the programs now coming on line are directed toward increasing integration of the formerly separate activities of local public planning, private mining, and State-private reclamation. Resource managers and planners, private as well as public, are being called upon to join mine operators, engineers, and scientists in addressing the complex technical tasks required in an integration of land planning, mining, and reclamation.
The aim of this report is modest-it is intended to be a cursory display, analysis, and interpretation of the State programs for the reclamation of surface mine lands. Underground mining, lands underlying freshwater lakes, and submarine lands of the Continental Shelf are not covered. "Orphan" mined lands (lands mined but not reclaimed) are not discussed. State public land laws and Federal land and mineral laws receive only brief mention, and local planning considerations are treated in very cursory fashion. These omissions in coverage are due entirely to logistical considerations and should not be interpreted as rendering unimportant the omitted topics.
1
There is no intention to indicate or present an overall judgment of the merit of the State role or to assess the effectiveness of the various State reclamation programs. Such undertakings would indeed require a very bold charter and a program familiarity far beyond that possessed by the authors.
SOURCES OF INFORMATION
The principal sources of information for this report consist of the printed laws, rules and regulations, and guidelines of the individual States, plus oral and written communications with many of the State mined-area reclamationists.3 State officials and agencies providing information are listed in the "Directory."
This report is also based on field visits by the authors to surface mining and reclamation sites in 27 of the 50 States.
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A PRIMER ON SURFACE MINING AND RELATED RECLAMATION
"In the early years of surface mining, major emphasis was placed on 'recovery of the mineral,' with little or no regard to 'recovery of the land.' Initial lack of concern for the environment caused increasingly stringent strip mine legislation. Reclamation has now become an integral part of most surface mining operations, and has caused some major revisions in mining techniques, particularly in the East. Current practice is to incorporate reclamation with the mining sequence, and not to regard it as a separate operation." (Skelly and Loy, Engineers and Consultants, 1975, p. 2-5.) 3 A term adopted informally by State regulatory personnel to describe the function of administering a program for the conversion of mined lands to productive use.
Resource and land-use planning practices can be enhanced through awareness of the importance and nature of surface mining and related minedarea reclamation. As reported by Paone and others (1974, p. 7) , 86 percent of the crude ore handled by the U.S. mining industry in 1971 came from surface mines. This included all the sand and gravel and phosphate, 98 percent of the clay, 96 percent of the stone, 94 percent of the iron ore, 90 percent of the copper, and 51 percent of the coal. From 1930 through 1971, land utilized in surface mining included 2,170,000 acres (870,000 hectares) for mine excavations, 733,000 acres (293,000 hectares) for overburden and waste rock disposal, and 454,000 acres (182,000 hectares) for process waste and tailings. Of the 3,357,000 total acres (1,343,000 hectares)disturbed over this period, 1,436,000 acres (574,000 hectares) were reclaimed. The unreclaimed acreages represent active open pits and quarries and strip mines operated before the advent of State mined-area reclamation laws.
The variety of State mining laws and regulations shown in table 1 covers all the surface mining methods now in use in the United States, with the possible exception of subaqueous coastal zone mining. 4 The major methods are open pit, quarry, pit, area, contour, auger, and dredge mining. A brief description of each of these mining methods is included to define the method, point out basic characteristics, and show the wide range of surface disturbance that can occur. Basic mined-area reclamation techniques and associated constraints are also presented.
4 Grant (1973) describes ocean mining methods and outlines the status and content of State regulations on mining (petroleum excluded) on the Continental Shelf.
OPEN PIT MINING
Open pit or open cut mines ( fig. 1 ) are used primarily to extract metallic minerals from nearsurface ore bodies. These mines tend to be deepsome in excess of 1,000 feet (305 metres). Mining usually continues uninterrupted for many years and produces large amounts of waste rock and "tailings," the term for the finely ground waste rock and chemically leached material from which valuable minerals have been extracted.
Reclamation of open pit mines is difficult because of the constraints represented by : (1) Large volumes of wastes (up to 99 percent of material mined in copper mines is waste) ; (2) sharp differences in physical and chemical characteristics of wastes from the same pit; and (3) the deep excavation left when mining is concluded. Large acreages of land-sometimes hundreds of acres per mine-are used for waste disposal. Reclamation of tailing ponds is difficult because of the fine-grained nature of the waste, which tends to become windblown when dry and physically unstable when wet. Because of textural and chemical problems, tailings ( fig. 2 ) are difficult to revege-FIGURE 2.-"Tailings" consisting of fine-grained rock products that have been transported by pipeline from a nearby site of copper-ore processing near Tucson, Arizona. Reclamation of tailings is still in experimental stages.
tate. As indicated in figure 3 , revegetation has been accomplished on some of the wastes from open pit mines. Coarse rock wastes are sometimes used as aggregate, and overburden has been used for agriculture. A study team at the University of Arizona (Matter and others, 1974) 
QUARRYING
Quarries are used to extract stone for ornamental and building purposes or as a source of fig. 5 ) is probably the most common reclamation objective. An imaginative reclamation plan was prepared by Angster and others (1970) for the eventual conversion of a crushed stone quarry to a site for an apartment complex.
PIT MINING
Pits are the most common type of excavation for sand, gravel, or clay. They tend to be shallow-rarely exceeding 100 feet (30 metres) in depth-and generally have limited surface extent ( fig. 6 ). The large number of pits is the result of the high demand for sand and gravel and the relatively small volume of these materials normally in any one deposit. Most communities are served by one or more sand and gravel pit. Clay pits are dug less frequently than sand and gravel pits but are nonetheless numerous. Relatively little waste is produced by pit mining. Unmarketable overburden or other materials may be bypassed during mining or returned to the pit after processing. The extent of reclamation of pits varies rather directly according to the nearness of urban communities. Urban lands are generally valuable, and reclamation of pits for planned sequential use is often required by local units of government. In the Midwestern United. States many pits have been reclaimed for water-oriented residential development ( fig. 7 ).
AREA MINING
Area mining is used to extract near-surface bedded deposits in flat-lying terrain. Coal and coastal plain phosphate are most commonly extracted using area mining methods. The overburden is removed from the first cut, followed by removal of the mineral material. A second paral- lel cut is then made, and the overburden removed is placed into the pit resulting from the first cut. The series of parallel cuts progresses across the property until the depth of overburden and coal characteristics make the mine uneconomic or until property boundaries are reached. Some area mines now reach depths of 200 feet (61 metres). Large tracts of land tend to be disturbed by area mining, but only a narrow tract of land is unreclaimed at any given time. Figure 8 shows a mine in which grading or levelling of spoil has taken place only two ridges away from an active mine cut. Area mines reclaimed for agricultural, residential, and recreational purposes are shown in figures 9 and 10.
CONTOUR MINING
Contour mining is used principally to extract coal that crops out along the sides of steep hills, the mine following the coal seam around the hillside. The overburden above the coal is removed, followed by the coal. Overburden up to 150 feet deep (46 metres) can be handled-depending on coal thickness and quality. Auger mining may be used to extract additional coal from the coal seam exposed in the highwall. Handling of overburden creates problems in contour mining because of the little working space available. Historically, reclamation involved casting the overburden down hill slopes. Modern practice emphasizes replacing overburden in the contour mine immediately after coal removal. Mountaintop mining is a variation of both contour and area mining. Some of the overburden removed to expose the coal is placed in head-of-hollow fills ( fig. 11) , and the remaining overburden is placed in the previous cuts. The entire coal seam is mined progressively, as in area mining. Grading of the spoil creates flat to gently rolling topography which can support a variety of sequential land uses. 
AUGER MINING
Auger mining utilizes auger drills several feet in diameter that can penetrate several hundred feet (usually in a horizontal direction) into a coal seam and extract the coal. Auger mining is used commonly with contour mining to recover additional reserves of coal from the bank or highwall ( fig. 12 ). When the overburden becomes too thick to allow economical contour stripping to continue and underground mining would be uneconomical or hazardous, an auger is used to remove additional coal.
Auger mining requires that the last strip cut be left open for access of equipment and removal of the coal. Thus the final reclamation of the contour mine must be delayed until extraction of coal by the auger is complete.
DREDGE MINING
Dredge mining involves the continuous removal and processing of unconsolidated mineral deposits. The dredge is basically a floating platform ( fig. 13 ) containing continuous digging or suction equipment to extract the mineral and processing equipment to segregate and remove the valuable mineral fraction. Dredges are used in the United States to mine sand and gravel deposits and placer gold deposits where water is available to float a dredge. Dredges are limited to digging depths of about 120 feet (36 metres). Dredging of sand and gravel results commonly in creation of a lake, as most of the excavated material is removed for sale. Dredging for gold, however, results in removal of but a minute portion of the material handled by the dredge. Waste disposal and subsequent reclamation of gold-dredged land is a considerable problem because waste material from gold dredging is stacked behind the dredge, creating spoil piles not unlike those of area mining. Reclamation of this waste is difficult because of the gravelly nature of the waste, lack of topsoil to re-establish plant growth after mining, and potential for flooding due to the location of most dredging operations in stream beds and valley floors. 
NON-FEDERAL GOVERNMENTAL CONTROLS STATE LEGISLATION: ORIGIN AND TRENDS
The reclamation of surface mined lands in the United States began in the Midwest in the 1920's as a voluntary experimental program initiated by coal companies attempting to establish, at minimum costs, quick-growth forests on ungraded spoil heaps (Carter and others, 1974) . Successful reforestation was demonstrated in West Virginia and was followed in Indiana by the successful conversion of strip mined land to pasture and to row crops at Meadowlark farms, near Terre Haute. The demonstration of reclamation capability and of the potential for recovery of costs (if not profit) provided substantial impetus for the first State mined-land reclamation laws, enacted in West Virginia in 1939 , Illinois in 1943 , Indiana in 1941 , Pennsylvania in 1945 , Ohio in 1947 , and Kentucky in 1954 Early State reclamation laws addressed only coal mining. Rules were promulgated requiring revegetation and, in some cases, reduction of spoil pile slopes as a means of converting strip mined land to a land-cover type that would be of economic value and would reduce erosion.
In the 1950's and 1960's, revisions in the early laws and the new laws of additional States normally added requirements for soil conservation and for water quality control at the site (an objective addressed also by intensified activities in Federal and State pollution control laws).
Near the close of the 1960's, States began expanding coverage of the law to all minerals, and the new State laws tended to address land-use planning relationships to reclamation. Detailed standards were developed relating to all the major activities that occur at a mine site-before, during, and after mineral removal-and to the impact of the mining and reclamation activity on the surrounding environment. The decade of the 1970's has been characterized by new programs that treat mining as an interim land use. This emerging concept, illustrated in figure 14 , is being expressed increasingly in State legislation.
STATE AND LOCAL CONTROLS
Besides the governmental programs specifically termed "mined-area reclamation," a great number of other local and State controls of various kinds pertain to the integrated set of activities that occur over time at the "average" surface mine site. The number and type of controls vary by locale and by State. The hypothetical example given in table 2 suggests that the mine operator may have to obtain literally dozens of governmental permits (excluding Federal) if the mining, reclamation, and land-use activities that ensue at the site are to be lawful. Table 2 is based on a review of State and local legislation, State and local plans, and environmental impacts statements. See also Bisselle and others (1975, p. IV-22.) .
THE MATRIX: APPROACH AND TERMS USED
A matrix of 24 items by 50 items (table 1) is the focal point of this report. The following text explains the rationale of the matrix and establishes the meaning of the terms used in subtitles and in column headings. showing an exception (if so stated), or refining the main information presented.
Explanation of entries in

Explanation of Symbols
> Greater than Greater than or equal to Less than or equal to
Definition of Technical Terms
See "Glossary", page IV.
Conversion Equation For English to Metric Units
1 foot (ft) =0.30 metres (m) 1 acre=0.40 hectares (ha)
Special Note on Heading of Column 21
The provision cited is a possible pre-application, blanket exclusion of surface mining from areas declared "off limits" on the basis of explicit criteria.
MATRIX ENTRIES
All 50 States are listed in the matrix even though there are no entries or notations under some column headings. Blank spaces signify the absence in a given State of a regulatory program for the reclamation of surface mined areas pertaining to all lands within a State. Where State laws on mined-area reclamation cover only certain lands (for example, Arizona) , this is indicated by a note across the columns. Several States require reclamation of State-owned lands. Some States (e.g., Rhode Island) have little State-owned land open to mining, but local land-use control processes address mineral extraction. In addition, proposed Federal rules for reclamation apply in the States that have Federal lands open to mining.5 This report, however, concentrates upon the specifically named programs that apply mined-area reclamation laws to the total area of a State.
COLUMNS 2-4, STATE OF PROGRAM DEVELOPMENT
The sequence of the headings 2 through 4 follows the normal order of progression of State legislation and follow-up administrative action, deliberately omitting a bill phase. At any given time, some States are initiating new programs and other States are revising existing programs. The heading Act(s) refers to the existence of a kgis- 5 For example, see Coal Mining Operating Regulations, 43 CFR Parts 23, 3040 and 30 CFR Parts 211, 216, p. 41122-41139, Federal Register, vol. 40, no. 173, 9-5-75. lative mandate establishing a mined-area reclamation program for the whole State. Note that Act(s) does not refer to other State legislation that may be important to the successful establishment and conduct of a mined-area reclamation program-such as constitutional amendments, enabling legislation, administrative codes, and pollution control laws.
Rules and Regulations refers to the promulgation, by the authority stipulated in the Act, of requirements giving specific direction and setting minimum levels of performance. In practice, rules and regulations grade into "technical guidelines" -a term which in strict definition means instructional material. In this report, however, guidelines includes both standards and instructional materials, whether mandatory or recommendatory.
COLUMNS 5-8, STATE LAW
Title of Act(s) refers to the official name, or statutory citation, of the State mined-area reclamation program. Governmental reorganization and statutory amendments may have changed the administrative agency and the Act from that originally cited. Administering Agency is the department of State government presently assigned the staff work of developing information, processing applications, and issuing and monitoring permits for mining and related reclamation. eral coverage of the Act. In this report the terms "mineral" and "commodity" are used interchangeably to refer to essentially solid natural substances occurring in the earth and sought for commercial purposes. Natural gases, liquid petroleum, and water are excluded. The heading of column 8 addresses the fact that rules and regulations may differ according to the type of mining operation. An entry in column 8 usually necessitates entries in subsequent columns to note the nature of the variances.
Mineral or Commodity Covered and Rules (that) Vary By Mining Methods refer to the gen-
COLUMNS 9-15, RECLAMATION-MAIN ACTIONS AND STANDARDS
These column headings give, generally, the sequence of major actions in mined-area reclamation. The wording is in popular but by no means universal terms. The following partial listing of synonymous phrases is presented to help explain the headings. Specific terms are defined in the "Glossary."
Column and heading Synonymous phrases (9) Control water flow and quality __Institute water management. Follow good soil and water conservation practices. Secure adequate drainage and meet water pollution control standards.
(10) Conserve and replace topsoil ___Segregate and re-spread topsoil. Stockpile and re-use soils. Remove and re-apply most suitable plantgrowth materials. It is important to note that this is a role that seems to be cast in the Act, whereas the actual role played by local public planning bodies in mined-area reclamation and related land use may be otherwise.
COLUMNS 20-22, SPECIAL PROVISIONS
The heading for column 20, Minerals Protected . . . , shows the existence in the law of provisions that are, in effect, the other side of the coin of reclamation. This column provides a place to note programs that address not the reclamation of mined lands for multiple use but, instead, the protection of valuable mineral deposits from other land uses (for example, residential development) that tend to preclude mining. Exclusion of Areas from Consideration for Mining refers to a program provision that enables a State to deny any milling in certain carefully predetermined areas. Such a provision, it should be noted, is not to be confused with routine administrative denials of mining applications for inadequacies of information, infeasibility, or similar reasons. For example, the West Virginia agency has broad powers to deny applications. Long-Range . . . refers to an authorized time frame for reclamation and related planning that exceeds the usual 1-4 year periods now required by most State rules and regulations. Regional . . . refers to the geographic expansion of the planning boundaries from one mine site to two mines or more that are contiguous or in the same mining area. These headings treat miscellaneous categories. Planners should know that some States allow mine operators to reclaim selected lands, such as previously mined (orphan land) areas, in lieu of or as a substitute for reclamation at the active mine site. Financial refers to the requirement that the applicant estimate the costs of reclamation for the subsequent use of the regulatory agency in determining the size of the surety (performance) bond and the like. Economic, in column 24, refers to a statutory mandate requiring the regulatory agency to study and report on the effect of proposed rules and regulations on social and economic factors.
THE STATE PROGRAMS: COMMON THREADS, DIFFERENCES, AND TRENDS
The following analysis of the State mined-area programs is based on table 1, supplemental information accessible primarily in the various State statutes, rules and regulations, and guidelines. Several strong commonalities, many differences, and a few obvious trends characterize the State programs as a whole.
STAGES OF DEVELOPMENT
Mined-area programs tend to go through a process of becoming more sophisticated with time. For example, in 1975 California passed new legislation that is bereft of many specific requirements.
A similar situation prevails in other States which have not yet had sufficient time to promulgate rules and regulations, for example New York and Wisconsin. In contrast, a few of the States (e.g., West Virginia) have experienced many years of legislation and administration of a reclamation program, and the programs have become technically sophisticated.
Michigan is an example of a, State in which the promulgation stage of program development has been delayed by legislative amendments (from 1971 to 1975) .
The wording of the legislation of some States suggests that the promulgation of rules and regulations is permissible, not mandatory. Evidently, all States can issue orders and conduct certain licensing activities without rules and regulations. Nevertheless, in many States, there is a trend toward specificity in stating what is expected of the mine operator regarding the land during and after mining. States that have been involved in reclamation a comparatively long time have developed detailed standards that lay out mandatory steps and manuals that set forth recommended practice, or the state-of-the-art. Noteworthy manuals have been prepared by Iowa (undated), Kentucky (undated), Maryland (1975), and West Virginia (1975) .
THE PERMIT PROCESS
The process of examining a mine operator's credentials and plans, and requiring a surety bond before a permit is given, has a common thread in all States. There are significant differences, however, in time aspects, in size of bonds, and particularly in the information requirements for licensing.
All State mined-area programs require that the applicant submit to the administering agency a notarized professional report that shows how and when the mining operation and accompanying reclamation will occur. The documents submitted are called "Master Plan for Extraction" in Colorado, "Mined Land Use Plan" in Georgia, "Mine and Rehabilitation Plan" in Iowa, or a number of similar terms. The number and designation of the permits that are issued may vary, also, but the effects are the same : an applicant is licensed to mine and to reclaim according to an agreed upon plan of scheduled, specifically located activities subject to inspection and periodic relicensing.
The following States require separate prospecting permits and related reclamation plans : Alabama, California, South Dakota, Texas, and Virginia.
MINING METHOD
Mining methods seem to be determined largely by economic, financial, and natural factors. Nevertheless, State mined-area reclamation programs are said by Skelly and Loy, Engineers and Consultants (1975) to have a significant impact on the mining method selected by the mine operator. Several States (e.g., Kentucky) set forth clearly the reclamation rules pertaining to different mining methods employed because of different natural factors in a given State. Many States are not so explicit in the printed rules and regulations, preferring instead to establish appropriate measures in the orders issued to an individual mine operator. A number of States have had little experience with surface mine regulation. In such States it is likely that reclamation rules and mining methods will reach a sort of "mutual accommodation" as actual experiences unfold.
OVERRIDING OBJECTIVES
As indicated in table 1, State mined-area programs are not equivalent in terms of stage of development. But all the programs seem to be directed toward two interrelated objectives : (1) conversion of mined lands to planned productive use, and (2) minimization of deleterious effects stemming from the mine site. A review of rules and regulations and discussions with State reclamationists suggest that flexibility is sought in carrying out the reclamation program-but not at the expense of the objectives.
In practice, meeting the productive use objective might cause a land slope in Illinois "to violate" the basic grade and backfill standards-because planned use of the site for estate-type residences would be enhanced by leaving a steep slope and a mine cut filled with water. To hold rigidly to the restoration of land to the original contour (a common standard) could preclude, for example, the development of recreation and residential lakes in the flat lands of Kansas and Indiana. In practice, in specific instances, other common standards such as "restoral of native vegetation" and "replacement of topsoil" have proven to be inadvisable and have been replaced or amended by standards aimed at serving better the productive use objective.
The minimization of deleterious offsite effects is an underlying provision of State programs which, in the older programs, predates pollution control laws. State Reclamation Acts declare that the site will not be a source of siltation, of acidmine drainage, of noise pollution and will not constitute an eyesore. Hence, the adoption of rules requiring control of water flow and quality, neutralizing of toxic materials, erosion control, visual screening, and the explicit statement in State rules and regulations that State water quality criteria will be addressed and discharge standards will be met by the mine operator.
THE DOCTRINE OF REASONABLENESS
Inspection of the State laws and rules shows that the doctrine of being reasonable underlies most of the State mined-area programs. For example, in Idaho, the State-licensed mine operator must conserve and replace topsoil to the extent "reasonably available." 6 In Oregon visual screening with vegetation will be pursued "if economically practicable." 7
This doctrine of reasonableness tends to dissuade the State from asking for the physically impossible and from placing too heavy an economic burden on the mineral industries.
FLEXIBLE INTERPRETATION OF STATE LAWS
In an analysis of surface mining and reclamation in 11 Midwestern States, Carter and others (1974) have shown that it is often the interpretation of the law rather than the law itself that dictates reclamation procedures. That study shows that although the reclamation requirements and the landscapes of adjoining States of Illinois and Indiana are similar, very different land-use patterns have emerged on reclaimed lands : 86 percent of Illinois permit lands 8 were reclaimed for row crops and pasture, whereas 90 percent of Indiana permit lands were reclaimed for forest and range.
In revegetation, flexibility in interpretation of laws is being applied to the problems of revegetation of mined lands in arid climates. Much is yet to be learned about the time required for establishing plant growth and suitable species. Consequently, State standards applied to arid lands tend, presently, to be skeletal and may remain so until experience has demonstrated attainable conditions. In contrast, Iowa requires that revegetation be accomplished 24 months after the completion of mining, and Iowa provides detailed guidelines on the planting of desired species.
ATTENTION CALLED TO OTHER LAWS
A common characteristic of the State minedarea programs is the State's admonition to the mine operator applicant that other State and local licensing and permitting requirements are not necessarily satisfied in the approved reclamation program-that State waste discharge permits, State water rights, sanitary landfill requirements, local zoning permits, and the like must also be obtained. Several State mined-area programs require evidence of compliance with other applicable governmental requirements. With respect to land use, the long-term trend is clearly toward integrated mined-area licensing and local permitting (table 2).
THE PLANNING PROCESS
As used herein, the term "planning" refers to successive steps that, disregarding complexities, usually proceed as follows : (1) statement of objectives, (2) gathering of information and determination of factors critical to attainment of the objectives, (3) consideration and evaluation of alternative means of meeting the objectives, and (4) selection and design of future actions-in amount, type, time, and place.
In general, all State mined-area regulatory agencies require the mine operator applicant to engage in a planning process. As manifest in State mined-area programs, the particular detail of the process that is actually applied varies from State to State.
Approaches to declaring the end-use or land-use objective vary by State and by age of program. Recent State legislation seems expansive in terms of requiring the mine operator applicant to look at "potential uses," as in California, or at "multiple land use," as in Illinois. Pre-1970 acts and regulations tend to accent attainment of the objectives of stabilizing slopes, preventing water pollution, and removing eyesores, by any reasonable method for any possible beneficial end use.
Present State programs tend to offer the applicant a "shopping list" of several potential land uses from which a specific end use will be chosen. Several States allow the applicant to propose a use that is not on the official list.
An analysis of recent State legislation and related rules indicates a trend toward stiffer requirements for information to support end-use choices, the evaluation of potential consequences, and the design and implementation of the mine-reclamation plan. The following phrases from State legislation suggest a need for high-quality analytical information :
[The application requirements . . . include . . .] "the anticipated hydrologic consequences of the mining operation" 9 "the capacity of the land to support its anticipated use following reclamation, including . . . the capacity of the reclaimed land to support alternatives uses" 10 ". . . current surface values and its [the land's] capabilities to support a variety of uses or proposed uses," 11
The general subject coverage of State information requirements is shown in column 16 of table 1. A comparison of columns 16, 17, and 18 suggests that a positive correlation exists between a State's requiring detailed baseline information consideration of alternative uses, and declaration of an end use.
The planning phase of mined area programs appears to be changing in two important respects. Time frames are being extended from the customary yearly licensing target to 5 years for contiguous mined areas (Kansas) , to 10 years in "extended mining plans" (North Dakota) , and even to the life of the mine (Montana) . Also, State mined-area programs are being related increasingly to other planning programs, especially programs involving local government.
Roles for local planning bodies range from rather benign review activities to active participation in the licensing process. In the latter instance, private land-use objectives are scaled presumably against the declared public policy and adopted plans that pertain to the area. (See especially  entries It is important to note that the Wisconsin Act is rather skeletal and not yet filled out with rules and regulations that amplify the comprehensive planning requirement to be placed upon the applicant mine operator. It is one thing to require coordination with, or conformity with, comprehensive planning, but quite another to require comprehensive planning by an applicant.
CONCLUSIONS
"The Utah legislature finds that : Reclamation requirements must be adapted to the diversity of topographic, chemical, climatic, biologic, geologic, economic, and social conditions in the areas where mining takes place." mine planning, and toward requiring longer time frames and a more comprehensive approach to reclamation planning. State mined-area programs and advances in technology have already effected an integration of mine planning and reclamation planning. 10. All State mined-area reclamation laws recognize the possible role for local government in such activities as zoning ; several of the mined-area programs require evidence of compliance with local planning controls. A few mined-area programs place local governments directly in the decisionmaking process with regard to the issuance of mining permits. 11. A great deal of high-quality information on natural resources is needed now and will continue to be required on a regular basis. Natural science monitoring is required if State mined-area reclamation mandates are to be adhered to and if the concept of integrated land use and mining for long-term beneficial use, private and public, is to be realized. 12. To serve the States, other interested units of government, and private parties, an efficient information system is needed for the recording and reporting of the status and content of State mined-area reclamation programs.
